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pEg S5F1537 & FAPE SHS06). Thisbendazole on petatoes MAY 14 1975
and in potate waste. [valuation of analytical
methodgs and residus data.

1411iam S. Cox, Chemist, Chemistry franch
Registration Divisisn (Wi-567)

ppoject Manager 9o, 21 (Wilsom} amd
Toxienlogy Sranch

chief, Chemistry Granch

Petitions Lontral OFFicer

“ercy 2 Company, Incorporated, proposes i tolerance of 3 ppm for
rasidues of the systemic fungicide thiabenderole on tubers and & feod
additive tolerancs of 30 ppm for resideas of thiabendazele in or on
wasts From commercial processing of twbers. It is clear from the

dgta in the petitisn, as well as ibe petitioner's discugsion of the
data. that the intent of this petition is o propose telerances for
potatoes and putate processing waste io sover postharvest applications
oF thisbendazole. we sugoest use of ‘potate{es)” in lew of “tuber{s}®
§r the Regulatiens if and when the tolerance is established.

There 13 an existing tolerance of 3.1 pow for residues of ihisbendgzole
in or on potatoes grown from sesd potatoes treated with the fungicide

{sec PP# 4E1473). vhen the currently proposed {slerance 43 established.

the oxisting Regulation making reference to seed potatoes should he
deleted from the Regulations.

Tolerances for residues of thiabendazole are established under
Section 160.282. The lolerances range from 10 pom in or op apples,
citrus apd pears (from postharvest applications) end sugar beet tops
to 0.07 ase in or on sweet potatoes [from postharvest appiications).
Yeod additive tolerances ranging from 3.5 o 35 ppm have zlso been
sstablished [Saction 561,380, A tolerance for milk, set et 0.1 ope
for copvined residues of thiabendazole and {ts D-hydrony metabelite.
f¢ cstabiished undep 120,747 to cover the feed uses of tresied
coremdities. In addition, resfdues in the mest and milk of Tivestnck
of £,7 oon for meat and of .05 ppm for wili. hoth gxpressed in
??Tmiiﬁf%tge parent compound only and requlatad by CFR 21. Section

*inte  The discrepancies, involviso peat and wilk. in CFR 35,

150,282 and CFR 21, 55€.735, should be worked sut by joimt agrecment
hetweon the respective offices of Inforcement (FDA) and the IPA aFfice
of feneral Council {ses below under “eat and HITK).
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Conclusions:

1. The nature of the residue from the propasad ute it adenuately
understood. Thiabendazols pee s& 1s the only rosidue of concern
in or on potatoes and in potats wasie.

2, Adeguate analytical wethods are available for onforcement.

3. The provosed tolerance s adequate o cover tre rosidues expected
15 resuli from the proposed uss.

4a. The use falls inte catesory © of Secties 180.5{s) with respect
to residues in milk and the meat. fat and mesl Lyproaducts of
Tivastock,

4k, The existing telerances umder (FR 40, Section 180,242 Tor milk
and under CFR 73, Section 586.730 for the tissues and organs of
Vivostock are edequatc to cover setondary residues frop the
SyOpesed HSE,

4. The yse falls ianto category

3 of Section 130.£{a) with respect
o residues in powlitey and egas.

Recomsendation

Contingent upon the appropriate revision of Section F. and if 78
and LEED considerations pernit, we recommend thet a toJerance of 3
for potatoes be established te replace the existing tolarance of 0.
par for residues of thilabemdaxole on polatoes orewn from treated
seed potatoes. We also recoewend. with the same caveats. that the
srongsed food additive tolerance be agtahlished,

opm

&1

sote As axplained under Residues in Maat and Milk,  we am zlso
recommending that a iolerance of 0.1 ppe be established for residues
of thizbendazole and its S-hydroxy metabolite in the fat, weal and meat
byproducts of cattle. geats, hoog, herses and sheen. Thig is Tor the
adeinietrative conveniencs of IPA and should not invelve 2 requaest

for ar amended Sectfon F from the petiticnsy.

Setailed fonsiderations

Formulations

The twoe Formulations intended for the proposed use on potatees are

the samo a5 those discussed in PR# 401478 {sze mewo of June 13, 1884}
thase are a 427 flowable liouid and a #0% wetiabtle powder. A1l inerts
in these formulations are now cleared wsder 180.1001(c) and (d)
{persoral communication, T. L. Ritter, TH).
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Thiabendazole is approximately 98Y pure. The impurities in technical
thisbendazale were discussed in PP¥ 3F1332, due to the Tow lavels
and nature of the technical impurities. we anticipate re residus
srobles From such fmpurities.

The synthesis of thiabeadazele is sumparized in Herck Indax.
Fropoged iige

The proposad use for potatoes involves application vates whick are
the same as those for sesd potatoss as discussed in PPR ATN47C. elied
immediately above. Potatoes for storsge are irealec by soraying with
a 1500 ppm agueoys suspension over the umwashed potatoes a3 they
mpve on & conveyor 5@lt into storage. An additional lreatrent is
permitted before shipment for food or processing ourposes, a&s well

as before cutting for sesd purposes. Alternatively. tw zachnd
apriication may be made as a dip using the same concentration of
thintendazols in the agmeous &ip.

wote lecause of the use of potatoss for humen or animal Feod and
far orocessing. a tolevance higher fhan that estahlished for potatees
grown for seed tubers 15 needad. The agquecus suspen {pr, 1y prepared
by mixing 1.0 ibs. active in 300 gallons of water.~ " ima'di{len of
suspension is used per ton of potatoes. _ 1 .

ature of the Residue v " o
The fate of 2hiabendazele has been discussed 1n our reviews of

pog2 AFOSTE, TFO724, TFINDT and 2F1332. T¢ all cases except that of
Bré 1r13327 [shiabendazole on citrus! 21l tracer studies demomstrate

that thisbendazole per se s the only compenent of concers in the
residuss.

Ir e case of tpeated citrus. thiabendazele is appiied in a wax
coating. The tracer study on citris shows that, after a fou woeks,

as much 85 20¢ of the thiabendezole residues stabilize as conjugates

of thiabendazole and S-hydroxy thiabendazele. small amounts of
S-hydrexy thiasbendazole per se and related benzimidazoles. Tene of
the individually identified or unidentified camponents exceeded 0.3
srm pn the treated citrus.. T3 concluded in connection with PP# 3F1332
that the tolerance could Le expressed in terms of thiabendazole aniy.

pased ua 311 the availaple studies and considering the Tact that this
is a nostharvest use. we conciude that the fate of thisbendazole ow
potatoss 15 the same as that for other commedities excapt citrus

and that the nature of the residus from the proposed use fesg been
adecuately described.

€ G g ftar oz TS s R
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Analytical Methods

oat 11 contains methods for citrus fruits, hananas and suoar heais
these methods wers developed by the petitioner and submitted In
connection with previcus petitions. A1) are based on izalatfon of
the trniabendazole residues by ethyl acetate extraction. Cleanup by
rartitioning and deiermining the residues §n aoucous acld phase by
snzctroghetofluoraretry.

The method for citrus was successfully trfed out by 5. 03 on
orances ab 7 and 4 ppm and on citrus sulp 2t 0,02 and 0.03 poe.

The wethod for potatoes luvelves zcid digestion on @ steam eath
foliowed by diastase digestion--these steps are not used in the
BA% 11 methods. Since these steps are vecognized techpigues for

chemically or chzymatically brsaking down starch, we see ag need for
3 tryout of the wethod for potatoss. lHowever, the method for poiatoss

should be incorporatsd into PAi T1 as 2 separate methed,

As stated in PPF é“gﬁié, the petitionar veports recovertes frow
notatoss ranging from 75 to 1137 at lavels between 2.04 and 1 ppm.
background values were reported as less than 7,00 ppm except Tor
tares sarples which ranged up to 0.22 ppme-those were identified as
‘srobably contaminated,

For potats nrocessing waste, the petitioner points oot that hig
hyproduct i3 highly alkaline and must be neutralized’ with

1 # HoS0z to & pH range of £ o & prior to the Initial actdification

step in the method for potstees., (As in the case for potatoes,

the method fop rrocessing waste should be incorporated into PAM I}
necoveries from potato wasie are reported as averaglerg sbout 1207
over the range 0.1 to 1.0 pom,

o other *olerances for potatoes Tnvelve a pesticide containing the
benzimidazele moiety have been esteblished. we consider the method
t6 ke speeific, Residus methods for meat and milk vere conducted
by the Food Additlivas 2malytical “etheds Section end were found o
L adeauaie.

Residue iata

The deta previeusly submitied in PP# 411470 are incovporated in
this petition, The data reflect spray and/or dip treatwents as
permitiad oy the labsl,

The mexims residue From a ¥ application was reported as 3.06 ppm
{Idahe} and from 1X was 2.53 ppm (Minnesota). It should Le roted
that the latter valus d4id not represent potatoss treated by normal
conpercial practice, fn that nearly 2 gallens of suspension per ton
were gsed in lieu of the 1 gallen per ion rocommendad.
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The petitioner is requestirg a tolerance of 3 pom for the propesed
nge, althoush he indicates that this Tevel may be higher than
neczssary. The data in PP# 40147% {potatoes grown from tubers
tpreatad For seed purposes) show that residues from the treatment

of seed potatoes are negligible. i.e.. less than &,1 ppn. Also

2 study on the cooking and washing of sotatows demonstrated that
rinsing in cold water (a procedurs callad for orior to amalysis of
sotatoes by FDS snforcement methods) siqnificantly reduced residuns
from postharvest treatmest (appreximately 507 af the residus was
ramoved ). Storage stability studies presented here show essentiaily
ao 1osses over @ gerind of 30 weexs.

Syerall, we conclude that the propused inlerance of 3 pom is )
asnquete and appropriate. However, as wontioned in the i{ntroductios,
Ssction F mutt be pevised to replace the “tuber{s)” with ‘potatoles).”

Regiduss in Petefo Processing Hasile

1

The petitioner definas tuber processing waste as heing a %:1
mixture of the table frim waste and the waste fram the tuber peals
which sre removed by hot alkali dip and then dried. sence the high
aTkaliniiy of the fimal product.

The petitioner presents a processing study which cloarily demonstrates
that peeled potatoes are essentially free of residuss which will onter
the fesd Jtem. By calculation, the petitioner estimates thet residues
from treated potatoes to processing waste will comcentrate. at most,
ty a facter of 10. Based on this Tactor. he is srprasing & food
additive tolerance of 30 ppm.

This lavel {30 ppm) is prebably higher tham necessary due to the

1ow level found in table trim waste; howewer. since 1t will not affect
any of our considerations with respect to secondary residues in meat
and milk, we consider it acceptable and adeguate. As indicated, Lhe
foo! asditive tolerance should be expressed for potate processiue
waite rather than as listed in Sectien F. o

Residues in feat and M1k

The petitioner presents information from two sources which indicates
that potato processing wasie s fud at up to 187 [dry diet] of
cattle. This is in fair agresment {for dairy cattle] with
jnformatior furnished us for feed ftems; the figure we normaily

use 13 757 for Jalry cattle, but we use 507 for beef cattls. These
figures would tramsiate into 7.5 ppm in the clet for dairy catile
and 15 ppe for beef cattls. Even 1F other available feed items

wera fod simltanecusly, the feeding levels would nol exceed 20 pam.
In any case, the avsilable feeding studies include that 1t is only
at abput 20 ppe in the diet that measurable residues begin to appear

-
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in the milk. The contribution of potafoss to the diet of cattls
would be mssentially the same as that for citvus pulp. Thus, for
=41k the esteblished telerance s adequate and the use falls fnls
catesory 2 of 180.66(a).

uote- As indicated in the introductory remarks of this memorandum.
there are inconsistencies between the pesticides regulatien CFR 40,
186,242 and the veilerimery drug regulation OFR 21 Sectiow 556.730
with respect to the tolerances for wmeal and wmiih,

e believe 1t is now appropriate to establish a tolerance for
residues of thiabendazole and 1is metabelite. 5-hwdroxy thiabendazele
in the fat, meat and meat byproducis of cattie, gogts, hogs. horses
and sheep at 0.1 ppe [category 2 of Sectfom 150{a)] and racesmend that
such tolerance be established concurrently with the iolerances
provosed in this petitios.

our retionale for this recommendation i3 as follows:

1. Altheush we have previocusly considered the feed uses of creps
rroated with thiabendazole as being in category 3 of 180.6{a).
wo believe that the combined feed uses and drug uses (which
could ocour simultaneously) could lead to small residuss in the
VTiver and kidneyv, st Teast with ns preslaushier interval.

4. Secondly, we now consider it to be inconmsisiont to have 2
wolerance for residues in the weat from the drurs wses with a
ﬁwﬁgy 211 and o¢ tolerance in meat for the feed uses with
as PEIL

3. Adeinistratively, it will be advantanesus o establish a tolerance
far meat in the anticipation that the pevitioner will prebably
subrilt futuroe petitions invelving additional food {lems.

&,  Finally, in a felecon of fprdl 25, 1674, & 3. Grigham, Ohief,

sions and Resulations franch. Nvision of fomplignce,

au of Yeterinary Hadicine, FDA, state that it would be

irable that the tolerance sxpressed under the FOR regulatios

B 21, Sectlon SEG.730Y and those expressed under UFR 40,

¢ 180,242 should coincide. Ye further stated thal. sines

ylatory action uader thess regulations would be taken

kK

W
T b 3 v 2
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Pouliry and Egoc:

White copked potatoes ray be geed as a feed item for poultey. 3t
g to 20% of the dlet (dry basls). the data submittted show that
there would be et wost, trace residues in ihe washed, cooked i
notatoes: thus, the diatary intake would be af the order of «0.715 !
ppm (dry basis). Uhile we have oo poutiry feeding study to consider,
we foel that, i this case, due to the Jow level of residuss involved
and the virtual absence of any propensity for thigbendazole to store
in maxmals. we place the feed uses of freated sotatoes in category 3
oF Section 150.6(a) with respect to soulivy and eggs. Trerefors,

a poulipy feeding study 1s not needed.

4.5, Cox |

cc-  TOX. EEE. HFO-130(FDA). CHM(4) : 1
WH-567 14SCox NCG:5/12/75 B
2D :RSQuick:5/5/75, JGCummings §/5/7% ' i




